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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]So that chemical composition may be Si0 2 :45-55 % of the weight, aluminum 2 0 3 :32- 
40 % of the weight, and MgO:12-15 % of the weight, By carrying out extrusion molding of the 
predetermined honeycomb structured body, and also calcinating from a cordierite material 
batch prepared using talc, kaolin, temporary-quenching kaolin, and alumina as a main raw 
material, Face manufacturing a honeycomb structured body of the target quality of cordierite, 
and content of CaO as said talc at 0.4 or less % of the weight. A manufacturing method of a 
nature honeycomb structured body of cordierite with which powder of talc material of 1 0 
micrometers or less and content of CaO are characterized by a size of microcrysta! using at 
0.4 or less % of the weight, a size of microcrystal combining powder of not less than 30- 
micrometer talc material. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the manufacturing method of the nature 
honeycomb structured body of cordierite, and relates to the art which can control 
advantageously the material property of the nature honeycomb structured body of cordierite 
obtained especially. 
[0002] 

[Background of the lnvention]By preparing them from the former, using talc, kaolin, temporary- 
quenching kaolin, and alumina as a main raw material, so that cordierite chemical composition 
may be given, Although manufacturing the honeycomb structured body of the quality of 
cordierite made into the purpose by preparing a cordierite material batch by carrying out 
extrusion molding of the predetermined honeycomb structured body, and calcinating the 
extrusion-molding thing further from such a material batch is known, Such a honeycomb 
structured body has heat resistance, and from the place which is what covers a wide 
temperature requirement and has a low coefficient of thermal expansion, The use is achieved 
by various kinds of uses, and it has come to be put in practical use also in the device which 
makes hydrocarbon, carbon monoxide, and nitrogen oxides in various exhaust gas purify 
especially as a honeycomb shape catalyst support material used for a motor exhaust purge. 
[0003]By the way, although what becomes various as the material property according to a use 
will be demanded in the honeycomb structured body of such quality of cordierite, Typically The 
porosity of the wall of a honeycomb structured body or water absorption, and the coefficient of 
thermal expansion of such a honeycomb structured body (coefficient of thermal expansion), 
Thermal shock resistance, burning shrinkage, etc. are considered to be important, and it is 
admitted that porosity or water absorption is one of the important material properties in the use 
as a honeycomb catalyst carrier in a motor exhaust purge especially. Cover, and although the 
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porosity or water absorption of a honeycomb structured body are a distribution state of the fine 
pores which exist in the wall, and a thing which will be dependent on the state of porous 
structure if it puts in another way, It is because such porous structure brings about big 
influence, and so controls catalytic activity in support of an exhaust gas purifying catalyst 
substance or a catalytic activity substance and also needs to control this porous structure and 
by extension, porosity, or water absorption. 

[0004]For this reason, in [ examination which becomes various is made from the former that 
the porous structure of the nature honeycomb structured body of cordierite should be 
improved, for example ] J P, 53-82822, A, By controlling the particle size of source raw materials 
of magnesia, such as talc, magnesium carbonate, and magnesium hydroxide, If it is shown 
clearly that the coefficient of thermal expansion of the nature honeycomb structured body of 
cordierite obtained is controlled, and the pole diameter in such a honeycomb structured body 
can be controlled and the particle size of such a source raw material of magnesia becomes 
coarse especially, Corresponding to the particle size, it is shown clearly that the pole diameter 
of a honeycomb structured body becomes large. 

[0005]However, it faces manufacturing the nature honeycomb structured body of cordierite, 
Even if various kinds of natural raw materials will be blended and used and the source raw 
materials of magnesia include them, From the place when the natural raw material represented 
with talc will be used, Even if it performs grain refining of source raw materials of magnesia, 
such as talc in a cordierite material batch, according to the control thought of the 
characteristics, such as a pole diameter of a cordierite ceramic body, and a coefficient of 
thermal expansion, by the above mentioned conventional grain refining, Only by it, it became 
clear by this invention person's etc. further research that it is when the ability not to obtain the 
nature honeycomb structured body of cordierite which has material properties, such as porous 
structure of the pole diameter made into the purpose and by extension, desired porosity, or 
water absorption, with sufficient reproducibility. That is, it became clear that it is stabilized and 
the nature honeycomb structured body of cordierite which has the same porosity or water 
absorption, a thermal expansion characteristic, etc. may be unable to be reproduced even if it 
makes the same the particle size of the source raw material of magnesia like talc. 
[0006] 

[Problem(s) to be Solved]The place which this invention makes this situation a background, 
succeeds in it in here, and is made into the technical problem, It is in providing the technique o 
being in providing the technique of the ability to obtain the nature honeycomb structured body 
of cordierite which has material properties, such as predetermined porosity or water 
absorption, by being stabilized, and being able to control advantageously material properties, 
such as water absorption in the nature honeycomb structured body of cordierite. 
[0007] 
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[Means for Solution]And in this invention, in order to solve this technical problem, so that 
chemical composition may be Si0 2 :45-55 % of the weight, aluminum 2 O 3 :32-40 % of the 
weight, and MgO:12-15 % of the weight, From a cordierite material batch prepared using talc, 
kaolin, temporary-quenching kaolin, and alumina as a main raw material, extrusion molding of 
the predetermined honeycomb structured body is carried out, and also it calcinates. 
Therefore, face manufacturing a honeycomb structured body of the target quality of cordierite, 
and content of CaO as said talc at 0.4 or less % of the weight. A size of microcrystal is 
[ powder of talc material of 10 micrometers or less and content of CaO ] 0.4 or less % of the 
weight, and it is characterized [ the ] by a size of microcrystal using combining powder of not 
less than 30-micrometer talc material. 

[0008] 

[Concrete composition and an operation] Namely, a result of having examined many things 
about each raw material component from which this this invention constitutes a cordierite 
material batch in which this invention person etc. give a nature honeycomb structured body of 
cordierite, Such 1 slack talc of a raw material component has brought about influence big 
[ how ] therefore to water absorption of a honeycomb structured body of the producing district. 
And a size of microcrystal in a natural talc material which gives such a talc raw material is 
completed based on having found out a fact of being greatly related to material properties, 
such as water absorption of this nature honeycomb structured body of cordierite, or porosity. 

[0009]By the way, it faces manufacturing a honeycomb structured body of quality of cordierite 
made into the purpose according to this invention, So that it may become chemical 
composition (the same chemical composition as usual, i.e., Si0 2 :45-55 % of the weight, 
aluminum O :32-40 % of the weight, and MgO:12-15 % of the weight) so it may make 

2 3 

cordierite generate, A cordierite material batch is prepared using talc, kaolin, temporary- 
quenching kaolin, and alumina as a main raw material. Of course, it is a place needless to say 
that aluminium hydroxide, silica, etc. are prepared suitably if needed, and a cordierite 
material batch is prepared as well known besides the above-mentioned main raw material. 
[0010]Based on knowledge described above to preparation of such a cordierite material batch, 
this invention as the talc ingredient, It is made to use it combining two sorts of talc in which 
sizes of microcrystal differed, and the characteristic of a cordierite object acquired by it may be 
made to control advantageously. Namely, the first talc powder in which a size of microcrystal is 
obtained from a small talc material of 10 micrometers or less if it is in this invention, In a 
predetermined rate, a microcrystal size can use together the second talc powder obtained from 
a not less than 30-micrometer big talc material according to the characteristic made into the 
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purpose, and two sorts of talc powder in which sizes of such microcrystal differ can be chosen 
according to the producing district. For example, a size of microcrystal into talc material of 10 
micrometers or less. U.S. : talc material which there are a product from Montana and an 
Australian thing, and is produced in China:Liaoning province, A size of microcrystal is 
remarkably large and, for this reason, a size of microcrystal which gives the second talc 
powder may be advantageously used as a not less than 30-micrometer talc material in this 
invention. 

[001 1]That whose content of the CaO is 0.4 or less % of the weight needs to be used for each 
of two sorts of talc materials in which sizes of these talc microcrystal differ, or talc powder. It is 
because a coefficient of thermal expansion of a cordierite ceramic body obtained becomes 
remarkably high, and thermal shock resistance also falls and it stops being suitable as a 
honeycomb structured body, when it covers and content of CaO comes to exceed 0.4 % of the 
weight. 

[001 2]lf weighted solidity which should be controlled therefore puts in another way how as a 
blending ratio of two sorts of talc materials in which sizes of such talc microcrystal differ, 
according to the characteristic of a nature honeycomb structured body of cordierite, will be 
determined suitably, but. You are made for a big talc material of microcrystal and small talc of 
microcrystal to be suitably blended generally in a rate of large within the limits of 1 / 99 - 99/1 
in a weight reference. 

[0013]And from a cordierite material batch prepared using powder of two sorts of talc materials 
in which microcrystals differ in this way as a talc ingredient. According to the same molding 
operation as usual, extrusion molding of the predetermined honeycomb structured body is 
carried out, and a honeycomb structured body of quality of cordierite made into the purpose is 
manufactured by calcinating it. For example, as known well a cordierite material batch, . He 
adds a required auxiliary agent and do as a batch deformable in the shape of a plastic. After 
fabricating the plasticized batch to honeycomb shape in accordance with the shaping 
technique like the extruding press shaping technique, with a heating rate which dries and 
subsequently does not exceed the dry matter in 250 **/hour to temperature of 1 100 **. At 
temperature of not less than 1 100 more **, are 30 **/hour - 300 **/hour in heating rate, and and 
calcination retention temperature, A honeycomb structured body of quality of cordierite which 
has the controlled target material property can be manufactured by holding for about 0.5 to 24 
hours, and calcinating as a temperature requirement (1350 ** - 1440 **), in the meantime. 
[0014]lt is a place needless to say that some examples of this invention are shown below in 
order to clarify this invention still more concretely, but this invention is not what is restrictively 
interpreted in any way by the statement of such an example. Various kinds of modes or 
besides the above-mentioned concrete explanation and the following examples, this invention 
is set and may be carried out. 
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Unless it deviates from the meaning of this invention, each thing of a mode which may be 
carried out based on a person's skilled in the art knowledge and which becomes various 
should be understood to be what belongs under the category of this invention. 

[001 5]A raw material combination presentation adopted in the following examples is as in 
Table 1. 

Talc material in which sizes of talc microcrystal used in the example differ has **** chemical 
composition shown in the following table 2, a size of microcrystal, and powdered mean particle 
diameter. 

Mean particle diameter in this talc material is the measured value by a SEDI graph. 
About the talc C, D, and F and G, since microcrystal in rough is remarkable and large, with an 
optical microscope photograph of a flake of a direction vertical to a cleavage plane of rough 
talc, a size of microcrystal measures thickness of a crystal and the value is used for it. 
Therefore, a size of microcrystal in the talc C, D, and F and G should be actually recognized as 
a larger thing than a value of Table 2. 
[0016] 
[Table 1] 
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2 0. 0 


1 3. 5 




[0017] 
fTable 2] 
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0.26 


E 
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62 71 
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C 




1 1 


4 5 
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[0018]example 1 - first in a raw material preparation presentation shown in said table 1 in a 
rate shown in the following table 3 using the talc A and the talc C in which sizes of microcrystal 
shown in Table 2 differ as a talc ingredient, It was made to blend with kaolin, temporary- 
quenching kaolin, and alumina, and also as an organic binder, three weight sections boiled 
methyl cellulose comparatively per 100 weight sections of a cordierite-ized material 
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composition, it added, and a cordierite material batch was prepared.. A chemical analysis of 
kaolin, temporary-quenching kaolin, and alumina which were used was as in the following table 
4. 

[0019] 
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[0020] 
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[0021]And the cordierite material batch produced by doing in this way is used, In a diameter, 
1 18 mm and length in accordance with the usual extrusion-molding technique And 102 mm, rib 
thickness -- 150 micrometers and number [ per 1 cm 2 ] of cells: - by carrying out extrusion 
molding of about 62 honeycomb structured bodies, and calcinating under conditions of 1400 
**x 3 hours after drying it, Various kinds of nature honeycomb structured bodies of cord.er.te 
which use two sorts of talc (A, C) in which the sizes of microcrystal differed were obta.ned. 
[0022]Subsequently, after carrying out dipping of it for 2 minutes during the 30 ** water bath of 
temperature as imitation of the method of performing catalyst support, using the obta.ned 
honeycomb structured body as a sample, per 1 -cm 2 with the air of the pressure of 1 .4kgF. 
Weight percent to the honeycomb structured body dry weight of the water absorpt.on we.ght 
after removing excessive moisture : [(weight-dry weight after water absorption) /dry weight] 
x100 was measured as water absorption and the result was shown in drawing 1 . 
[0023]The result which made the honeycomb direction of extrusion the A-axis, and was 
measured [ coefficient of thermal expansion / (CTE) / from 40 " to 800 ** ] in a length of 50 
mm about each sample by setting B axis as a direction vertical to this direction of extrusion is 
shown in drawing 2 . The A-axis and B axis in this sample slack honeycomb structured body 
are shown in drawing 3 . 

[0024]The result of having evaluated the thermal shock resistance is shown in drawing 4 about 
each sample. In there, when it took out to a room temperature after holding thermal shock 
resistance in an electric furnace for 20 minutes at each temperature (25 ** steps up at a t.me 
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from 700 **), the crack occurred and it evaluated as a temperature from which the tap tone 
turned into dulness. 

[0025]When microcrystal changes the ratio of two sorts of greatly different talc, it is accepted 
from drawing 1 that water absorption changes a lot, so that clearly from the above result, the 
mean particle diameter of two sorts of talc used here -- abbreviated -- it is thought that it is the 
same and there is almost no change of the talc mean particle diameter contained in a 
cordierite raw material although the ratio of talc is changed, therefore it is admited that water 
absorption changes with the sizes of microcrystal. 

[0026]Although the A-axis of a coefficient of thermal expansion becomes large a little by 
raising the ratio of small talc of microcrystal in drawing 2 , In contrast, B axis becomes small 
and, as for the coefficient of thermal expansion, it is shown by when an A-B axis difference 
raises the small talc ratio of microcrystal in drawing 4 w hich becomes small that thermal shock 
resistance becomes high. This is considered to be for the fall of the heat stress by the A-B axis 
difference of a coefficient of thermal expansion becoming small as explained using drawing 2 . 
[0027]lt is clearly understood by changing the ratio of two sorts of talc which microcrystal is 
larger than the above result and is different that the characteristic like water absorption 
(porosity) or thermal shock resistance may be controlled. 

[0028]Example In the raw material preparation presentation shown in the 2 aforementioned 
table 1 in the combination shown in the following table 5, the talc material in which the s.zes of 
the microcrystal shown in said table 2 differ was used, and it was used, having blended so that 
70 weight sections and 30 weight sections might become comparatively to 100 we.ght sections 
of a talc ingredient, respectively. The raw material which has a chemical analysis shown in 
said table 4 was used for other raw materials. As an organic binder, three weight sections 
boiled methyl cellulose comparatively per 100 weight sections of a cordierite-ized material 
composition, it added, and the cordierite material batch was prepared. And using this obtained 
cordierite material batch from it. In accordance with the usual extrusion-molding techn.que,^ 
diameter:118mm, length:102mm, rib thickness: - 150 micrometers and number [ per 1 cm 2 ] of 
cells- - after making the honeycomb structured body of the **** structure shown in about 62 
drawing 3 fabricate and also drying it, various kinds of nature honeycomb structured bod.es of 
cordierite were obtained by performing calcination of 1400 **x 3 hours. 



[0029] 
[Table 5] 
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[0030]Subsequently, about various kinds of honeycomb structured bodies obtained in this way, 
like Example 1 , the water absorption was measured and the result was shown in the following 
table 6 with the evaluation result of a coefficient of thermal expansion and thermal shock 
resistance. 
[0031] 
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[0032]As shown in this table 6, approximately regulated water absorption is shown in the 
combination of only big talc of microcrystal, and the combination of only small talc of 
microcrystal, but. In the combination of big talc of microcrystal, and small talc, the water 
absorption from which water absorption is acquired in the combination of the big talc of 
microcrystal and the combination of the small talc of microcrystal differs. And it is clear that 
water absorption is controllable by combining two sorts of talc in which the sizes of talc 
microcrystal differ, and using it as a cordierite-ized material composition by it. 
[0033]Coeff.cients of thermal expansion are two sorts of combination from which the s.ze of 
talc microcrystal differs greatly, and a certain amount of control is possible. That is, in the 
combination of only the large thing of talc microcrystal, the A-B axis difference of a coefficient 
of thermal expansion becomes large, and the A-B axis difference of a coefficient of thermal 
expansion becomes small in the combination of only the small thing of talc microcrystal 
conversely. With therefore, the combination of the large thing of talc microcrystal, and a small 
thing Such a coefficient of thermal expansion is controllable by changing a talc ratio within the 
limits of the A-B axis difference of a coefficient of thermal expansion shown in the combination 
of large things, and the combination of small things. 
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[0034]By change of heat stress, as for the combination of the big things of talc microcrystal, 
thermal shock resistance becomes low, and, on the other hand, thermal shock resistance 
becomes high in the combination of the small things of talc microcrystal. However, if the CaO 
content in talc uses the raw material exceeding 0.4 % of the weight, a coefficient of thermal 
expansion will become remarkably high, and it will be accepted from the place to which 
thermal shock resistance comes to fall that it is not suitable for the cordierite-ized raw material 
for honeycomb structured bodies. 

[0035]And when the size of the microcrystal which does not exceed 0.4 % of the weight uses 
two sorts of greatly different talc materials as a cordierite-ized raw material and the amount of 
CaO(s) changes these two sorts of talc ratios from the above result, It is clear that the 
characteristics, such as water absorption (porosity) and thermal shock resistance, can be 
controlled effectively. 
[0036] 

[Effect of the Invention] According to this invention, as one raw material component slack talc 
which constitutes the cordierite material batch which gives the honeycomb structured body of 
the quality of cordierite so that clearly from the above explanation, By combining two sorts of 
talc materials in which the sizes of microcrystal differ, and preparing a material batch, 
Reproducibility is good, the nature honeycomb structured body of cordierite which the 
characteristics, such as water absorption (porosity) and thermal shock resistance, are 
controlled advantageously, with has predetermined weighted solidity can be obtained by being 
stabilized, with the quality can be closed if it is equalization, and a big technical meaning of this 
invention consists there. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 




o/foo % <Wo <%> % TO /o 



[Drawing 3] 
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[Drawing 41 
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